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ABSTRACT 


We described clinical course and outcome of a patient with Listeria monocytogenes 
meningitis and rhombencephalitis (RE). A 65-year-old woman with past medical history of 
chemotherapy and radiotherapy for cervical cancer applied to emergency room with the 
history of fever and headache for three days. Clinical course indicating meningitis evolved 
to RE over time. We present this case because of the significance of early diagnosis and 
adequate antimicrobial therapy targeted to the pathogen. At the end, we suggested an 
algorithm for the case management. 
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INTRODUCTION 


isteriosis is a primarily foodborne but preventable disease caused by 
Listeria monocytogenes, a gram positive, facultative anaerobic and non-spore form- 


ing bacillus that is ubiquitous in soil and water (1). L. monocytogenes was isolated 
and described in laboratory pigs and rabbits by Murray for the first time in 1929 (2) 


Especially since 1980s, L. monocytogenes has been recognized due to devastating wide- 
spread foodborne outbreaks and invasive life threatening diseases in immunocompro- 


mised patients (3). L. monocytogenes is mainly transmitted via contaminated food such 
as poultry, dairy products, fresh soft cheese, processed meat and raw vegetables (4, 5). 


Majority of listeriosis cases occur in predisposed individuals including neonates, elderly 
pregnant women and immunocompromised patients associated with malignancy, Ac 
quired Immunodeficiency Syndrome (AIDS), glucocorticoid therapy, and transplantation 
history. Clinical presentations of listeriosis change with wide spectrum range from mild-in 
fluenza like illness to fatal sepsis (5). Systemic diseases including meningitis, rhomben 
cephalitis (RE), endocarditis and bacteremia are primarily seen in these susceptible hosts 


whereas self-limited febrile gastroenteritis (GE) occurs in normal healthy individuals (4). 


Listeriosis is acknowledged as the third fatal foodborne infection with 19% mortality 


rate (6). Furthermore, L. monocytogenes meningitis is the third most common bacteria 
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meningitis (5-10%) with a mortality rate up to 50% 
and a neurologic sequel rate of 60% despite of the 
antibiotic treatment (5). 


L. monocytogenes is known as the most common in- 
fectious causative agent of RE (7). The term RE re- 
fers to an inflammatory disease affecting the hind- 
brain (brainstem and cerebellum). The RE has a 
wide variety of etiologies with some of them poten- 
tially severe and life threatening without a proper 
early treatment (7). The overall mortality rate of 
L. monocytogenes RE is as high as 51%, whereas al 
untreated cases end up with death. The success 
rate of L. monocytogenes RE can reach up to 70% with 
appropriate early treatment (8). Therefore, consid- 
ering possibility and starting empiric treatment for 
L. monocytogenes that is the most treatable etiologic 
factor for RE is highly fundamental. By this report, 
we present the case of invasive L. monocytogenes 
meningitis that latterly progressed to RE in immu- 
nocompromised patient. We updated clinical fea- 
tures, diagnosis and treatment options of this rare 
disease. 


CASE PRESENTATION 


A 65-year-old woman with inoperable cervical car- 
cinoma was admitted to the Emergency Depart- 
ment of American Hospital, istanbul, Turkey on July 
20" 2015 with three days history of headache and 
fever. She recently received chemotherapy and ra- 
diotherapy. At the time of admission, there was no 
pathological neurological physical finding. The pa- 
tient was hospitalized because of the patient’s risk 
factors associated with her past medical history. 


HIGHLIGHTS 


e Early recognition of rhombencephalitis is 
important. 


e Administration of adequate antimicrobial 
therapy is crucial in management of patients 
with central nervous system listeriosis. 


¢ Close follow-up of patient’s condition, repeating 
magnetic resonance imaging and managing 
complications are fundamental in case 
management. 
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Figure 1. Sagittal plane T1 MRI image after contrast injection 
showed diffuse and increased enhancement of arachnoid 
matter (white arrows) 


One day later, positive Brudzinski and Kernig signs 
and absence of verbal response were observed in 
patient’s neurologic exam. Cranial Magnetic Reso- 
nance Imaging (MRI) demonstrated leptomeninge- 
al enhancement which was indicating meningitis 
(Figure 1). 


White blood cell (WBC) count was 11.85 x103/uL 
(3.8-10.8 x103/uL), hemoglobin (Hb); 12.1 g/dL (12- 
15.5 g/dL), hematocrit; 35.1% (36-47%), Platelet 
count; 88x102/uL (130-400 x10%/uL), calcium; 8.3 
mg/dL (8.5-10.3 mg/dL), creatinine; 0.4 mg/dL (0.6- 
1.1 mg/dL), magnesium; 1.89 mEq/L (1.5-2.5 mEq/L), 
aPTT; 25sec (20-40 sec), international normalized 
rate (INR); 1.06 (0.9-1.2), C-reactive protein (CRP); 
212.8 mg/L (<3 mg/L). 


Cerebrospinal fluid (CSF) examination supported 
the diagnosis for meningitis. In CSF, glucose level 
was 50 mg/dL, simultaneous blood glucose was 100 
mg/dL, protein: 239.3 mg/dL (15-45 mg/dL), eryth- 
rocytes; 2 (x103/uL), WBC; 3.92 (x10?/uL), 86% neu- 
trophil, 13% lymphocyte, 2% monocyte, and no acid 
resistant bacteria, no atypical cell was detected. 


Based on blood and CSF test results, meningitis was 
considered as an initial diagnosis. Treatment with 
meropenem 6g q 24 h was started and later vanco- 
mycin 1g IV q 12h was added. The patient’s general 
condition had worsened with persistent fever de- 
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Figure 2. A) T2 weighted axial image showed hyperintensity of posterior pons (white arrows) and also cerebellar vermis (black 
arrows); B) Sagittal plane T1 weighted image demonstrated pial and arachnoid enhancement (open arrows) 


spite of the therapy. Repeated cranial MRI revealed 
advanced leptomeningeal enhancement compared 
with the previous one. In neurologic exam, muscle 
strength was 3 out of 5. Bilateral positive Babinski 
sign (bilateral extension) and nuchal ngidity were 
present in physical examination. Pronator drift 
(Barre’s sign) and lower extremity weakness were 
prominent. Ophtalmoscopic exam revealed deficits 
in lateral eye movements and diplopia in left direc- 
tion. Blurring of optic margins indicating papillede- 
ma was detected. The patient was monitorized and 
treated in Intensive Care Unit (ICU) due to severity 
of her clinical course and prominent neurological 
signs. 


In CSF culture, L. monocytogenes was isolated. Am- 
picillin 2g q 6h plus gentamicin 80mg q 8h were 
started. Despite of the antibiotic treatment, pa- 
tient’s clinical condition had been worsening with 
Glascow coma score (GCS) of 10 and Acute Phys- 
iology and Chronic Health Evaluation (APACHE-II) 
score of 16. Prominent neurologic exam findings 
were muscle strength of 1/5, hypotonia, presence 
of pathological reflexes, positive bilateral Babinski 


sign, anisocoria, 6" nerve abducens paralysis, nys- 
tagmus and absence of extraocular movements. 
This clinical condition indicated us increased in- 
tracranial pressure and hydrocephalus. Repeated 
MRI findings demonstrated hydrocephalus and 
increased intracranial edema. External ventricular 
drain (EVD) was placed to relieve intracranial pres- 
sure (ICP) on 27" of July 2015 and intracranial pres- 
sure levels turned to normal values (5-15 mmHg). 
Meantime, levetirecetam was given due to patient’s 
seizures. The patient was intubated and ventilated 
because of her impaired neurologic and respiratory 
function. ICP levels returned to normal range with 
EVD but repeated MRI results revealed progression 
of RE spreading towards to medulla spinalis. 


Patient’s treatment of ampicillin and gentamicin 
combination was continued under close monitor- 
ization. However, her clinical condition had wors- 
ened with 0-1/5 muscle strength, quadriparesis, oc- 
ulomotor and abducens nerve palsies, GCS of 3 and 
APACHE-II of 21 scores. Because of severe neurolog- 
ical deficits and brain edema, mannitol treatment 


was started. Rifampicin 600 mg q 24h was added to 
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antibiotic regimen on the 10 day of antibiotic ther- 
apy to reduce risk for treatment failure. The patient 
was given ampicillin 2g q 6h and gentamicin 80mg 
q 8h for 6 weeks. 


DISCUSSION 


Epidemiology 

Listeriosis is a public health problem due to epi- 
demic foodborne outbreaks and high mortality 
rate up to 30%. The risk factors for listeriosis are 
extremes of age (<2 or >60), pregnancy, hematolog- 
ic and solid malignancies, chemotherapy agents 
like fludarabine, corticosteroid treatment, diabetes, 
chronic kidney or liver disease also other chron- 
ic diseases (collagen vascular disease etc.), AIDS, 
transplantation history and immunosuppressive 
treatment (anti-Tumor Necrosis Factor-a agents 
etc.) history (1). 


Epidemiological studies indicate an increasing 
trend in incidence rates predominantly in Europe. 
Inadequate pasteurization technique, centralized 
food processing causing widespread consumption 
of contaminated products especially ready to eat 
meat or dairy products and reduced salt content 
in food have been attributed to this increase (4). 
According to 2013 Centers for Disease Control and 
Prevention (CDC) reports, incidence of listeriosis 
cases in USA was 0.26 per 100.000 individuals with 
total 1600 cases and 260 deaths (9). 


L. monocytogenes species is ubiquitously found in 
soil, water, decayed substances and 5% in human 
gastrointestinal flora (4). Approximately 99% of lis- 
teriosis cases are contaminated trough consump- 
tion of contaminated food markedly fresh soft 
cheese, processed meat/seafood products, apple 
cider, coleslaw, raw vegetables and less commonly 
through direct contact with diseased animals and 
their products (1). Ingestion of pathogen leads to 
gastrointestinal mucosa invasion and systemic 
spread in predisposed individuals. 


In our case, patient had multiple risk factors for 
immunosupression including age, solid cervical 
carcinoma and immunosuppressive treatment 
history, absence of trimethoprim/sulfamethox- 
azole (TMP/SMX) prophylaxis and use of proton 
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pump inhibitor (PPI) similar to previous studies 
(10). There was pertinent history of soft cheese 
consumption which was accepted as high-risk 
food for listeriosis. 


Microbiology 

L. monocytogenes is the only one among Listeria spe- 
cies that causes to recurrent infections in humans. 
L. monocytogenes is rod-shaped, Gram positive, intra- 
cellular, facultative anaerobic bacillus. It is motile 
by its flagella at 15-30 °C but not at 37°C. It has 
properties of catalase positive and oxidase nega- 
tive. When grown on sheep blood agar, it is weakly 
B- hemolytic owing to presence of B-hemolysin (4). 
L. monocytogenes can replicate in wide spectrum of 
temperature ranging with 1 to 45 °C and under high 
salt concentrations and refrigerator conditions 
leading to devastating food borne outbreaks (4). 


Table 1. Clinical parameters on the day of hospital admission and during 
follow-up 
DCC 
Hospital 
Parameters | admission | Day 3’ | Day6° | Day 104 | Day 40° 
(Day 0)° 
Body 
Temperature 39 38 38.3 36.7 
PG) 
C-reactive 
protein 357 456 170 220.6 
mg/L) 
Leukocyte 
count 11.85 11 5.5) 7 
x10?/uL) 
rishi 22 22 16 14 
score 
en eigd 13 13 10 6 
coma scale 


9 Patient was hospitalized due to meningitis suspicion. Meropenem2g q 8h + 
Vancomycin 1g IV q 12h was started 


> CSF/Blood culture incubated L. monocytogenes; ampicillin 2 g q 6h + gentamicin 80 mg 


q 8h was started 


© Admitted to ICU due to worsened clinics. External ventricular drainage was placed due 


to increased ICP. 


4 Rifampicin 600 mg q 24h was added to treatment regime 


Stable neurological condition, 6th week of ampicillin + gentamicin treatment 


Normal range for CRP<3 mg/L; for WBC: 3.8-10.8 x10?/uL 


APACHE: score of >25 represents predicted mortality of 50%, score of >35 represent 


predicted mortality of 80% 
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Pathogenesis 

L. monocytogenes has several different virulence 
mechanisms including intracellular growth, en- 
dotoxin production and presence of hemolysin 
or catalase enzymes (1, 11). After entry to host, 
L. monocytogenes invade primarily intestinal muco- 
sa cells via binding to E-cadherin with their surface 
protein called internalin. After penetrating to host 
cell, it migrates to cytoplasm and vacuole (1, 11). 
Type of hemolysin called Listeriolysin O (endotox- 
in) is the main virulence factor providing ability of 
reducing cell pH, causing pores and disrupting host 
cell membrane. Endotoxin composed of cholester- 
ol and lipopolysaccharide impedes host immune 
response and induces T cell immunity, neutrophils 
and macrophages (1, 5). Owing to actin and polym- 
erization mechanism, pathogen is able to spread by 
cell to cell without exposing to external environ- 
ment and host’s immune system (1). 


Clinical features 

Incubation period ranges from 18-20 hours (for 
gastroenteritis) to 1-4 weeks (for invasive diseas- 
es), which makes diagnosis difficult (4). Clinica 
presentation of L. monocytogenes has wide spectrum 
ranging from influenza-like mild illness, mild gas 
troenteritis to rhombencephalitis, meningitis and 
sepsis to death. For this reason, it is also described 
as “a disease of bimodal severity”. In normal healthy 
population, L. monocytogenes is attributed to 1% of 
febrile gastroenteritis cases with symptoms of wa- 
tery diarrhea, fever, nausea, headache, myalgias 
and arthralgias. It is usually self-limited with 2-day 
course and resolves with complete recovery (4). 


Life-threatening CNS infections including menin- 
gitis, meningoencephalitis, and rhombencepha- 
litis are observed among predisposed population. 
L. monocytogenes meningitis is accepted as the third 
most common cause of meningitis. Main clinical 
features are headache, fever, nuchal rigidity, sei- 
zures, tremor, ataxia and altered mental status. 
During its course, symptoms can progress to crani- 
al nerve palsies, hemiparesis, coma and death most 
resulting from a complication of increased intrac- 
ranial pressure (12). 


The RE has detrimental consequences with mor- 
tality rate of 51% and significant neurologic se- 
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quel of 60% among survivors (8). Clinical course 
usually starts with prodromal non-specific period 
such as fever, headache, neck stiffness, nausea or 
vomiting etc. Then clinical course progresses with 
severe neurological deficits ranging from cranial 
nerve palsies (particularly 3, 6" and 7™ nerves), 
pathological reflexes to more severe involvement of 
spinal cord tracts leading to hemi or quadriparesis, 
sensory deficit paresthesia, respiratory failure, dys- 
phagia, dysarthria and ataxia (8, 13, 14). 


Our patient’s clinical condition followed two phases. 
Fever, headache, and positive Brudzinski and Kernig 
sign indicating nuchal rigidity were only prominent 
findings in the first phase similar to other bacteri- 
al meningitis cases. In the second phase of disease, 
hydrocephalus, seizures, unconsciousness, deficits 
of light/verbal response, cranial nerve palsies, ab- 
normal extraocular movements, impaired muscle 
strength, pathological reflexes, positive Babinski 
sign and respiratory failure were noted directing us 
to consider rhombencephalitis. 


Diagnosis 

L. monocytogenes is diagnosed by a cerebrospinal 
fluid or blood culture of organism that is analyz- 
ed based on morphologic, motility and hemolytic 
properties of pathogen. It is widely accepted as a 
gold standard (15). Positive CSF examination re- 
veals pleocytosis, elevated protein levels and low 
glucose levels (4). At the same time, there can 
be no or mild abnormalities in CSF findings in 
L. monocytogenes RE making diagnosis more diffi- 
cult. Therefore, CSF findings and cultures cannot 
be used as exclusion criteria for L. monocytogenes RE 
(14). In our case, the blood and CSF analyses of the 
patient were similar to previous listeriosis reports 
(10). It is important to emphasize that antibodies 
based Enzyme Linked Immunosorbent Assay (ELI- 
SA) test and molecular Polymerase Chain Reaction 
(PCR) test provide more rapid results with equal 
sensitivity. 


iu 


Td 


From radiological perspective, MRI with con- 
trast is preferred for patients with suspicion of 
L. monocytogenes CNS infection. Cranial imaging 
demonstrates leptomeningeal and parenchymal 
(cerebellum, brainstem etc.) enhancement on T2 
intensity window. Contrast enhanced T1 MRI can 
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Figure 3. Recommended algorithm for rhombencephalitis 


Clinical Findings (fever/headache/nuchal rigidity etc.) 
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Blood/CFS analysis 
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show cranial nerve enhancement, ring enhance- 
ment leading to abscess or heterogeneous hind- 
brain involvement (10). 


Other reported causes of RE are listed as multiple 
sclerosis, Behcet disease, paraneoplastic syndrome, 
Epstein-Barr virus, tuberculosis, pneumococcal in- 
fection, Systemic Lupus Erythematosus, lymphoma, 
Brucella, JC virus and relapsing polychondritis (7). 


Therapy 
From treatment perspective, empirical vancomycin 
combined with cefotaxime or ceftriaxone thera- 
py should be started on the basis of classic clinica 
presentation of CNS infection, MRI findings of lep 
tomeningeal enhancement, later CSF blood analy- 
sis findings (pleocytosis, high protein content) and 
Gram positive CSF staining (10, 12). Furthermore, 
under presence of risk factors addition of ampicillin 
with or without aminoglycoside combination should 
be considered. Ampicillin addition is essential since 
vancomycin and cephalosporin have no or low ac- 
tivity against L. monocytogenes. For patients unable to 
take B-lactam, TMP/SMX should be preferred. 


In the management of L. monocytogenes CNS in- 
fections, treatment choice is generally ampicillin 
in combination with aminoglycosides preferably 
gentamicin. Other second-line alternative drugs 
are TMP/SMX, fluoroquinolones and meropenem 
(16). Thonnings et al. (17) revealed that ampicillin 
and gentamicin combination is more effective and 
has lower mortality rate compared with meropen- 
em treatment. Further, nfampin has considerable 
bacteriostatic activity against L. monocytogenes and 
more penetrance to blood brain barrier compared 
with aminoglycosides. To prevent emergence of re- 
sistance, use of rifampin combination with ampicil- 
lin should be considered. Study results support to 
continue at least 3 weeks for L. monocytogenes men- 
ingitis and longer nearly 4-6 weeks for more inva- 
sive CNS like RE and abscess (16). We summarized 
our recommendations in Figure 3. 
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Another fundamental aspect to discuss for 
L. monocytogenes CNS infection is the development 
of obstructive hydrocephalus leading to seizures 
as observed in our case. When blood sodium level 
was analyzed, hyponatremia was observed. Hypon- 
atremia can be associated with inappropriate An- 
tidiuretic Hormone secretion usually seen in CNS 
infection or edema cases. Increased ICP can be a 
probable cause of higher neurological sequel and 
mortality rate in L. monocytogenes CNS infections. 
Meticulous observation of blood sodium levels and 
signs of increased ICP is extremely crucial. 


Although, some of previous studies pointed out an 
advantage of corticosteroid (dexamethasone) ad- 
ministration as a prophylaxis before starting an- 
tibiotic treatment, there is a discordance and no 
sufficient evidence for L. monocytogenes meningi- 
tis cases (16). Presently, prophylactic dexametha- 
sone has been recommended only for suspected S. 
pneumoniae meningitis cases. In addition, since 
most CNS listeriosis occurs among immunocom- 
promised patients, use of additional immunosup- 
pressive steroid therapy should be investigated 
more deeply. 


Seizures may also lead to increased mortality and 
morbidity rates. Therefore, prophylactic anticon- 
vulsant use also should be studied in more detail 
(18). 


In conclusion, early recognition of clinical find- 
ings of CNS infections, performing rapid diagnostic 
methods, and an administration of adequate anti- 
microbial therapy can be defined as cornerstones in 
management of patients with CNS listeriosis. Close 
follow-up of patient’s condition, repeating MRI in 
the case of no improvement or clinical deteriora- 
tion and managing complications are fundamental. 
Due to possible brainstem involvement leading to 
respiratory failure risk, patient’s respiratory func- 
tion should be closely followed up and adequate 
ventilation should be provided to patients. 
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